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           Tinospora crispa is a medically important herb used for centuries in traditional 
medicine for the treatment of various ailments. The aim of this study was to investigate the 
safety of the aqueous and alcoholic extract of Tinospora crispa by determining its 
toxicological effects after acute administration in rats, and to investigate the antibacterial 
activity of both extracts. Disc diffusion and broth dilution methods were carried out in 
determining the antibacterial effects of the plant extract on the pure cultures of clinical 
isolates of 8 MRSA and S. aureus ATCC strain. The disc-diffusion method of the ethanolic 
extracts showed inhibition zone on the tested organisms. The minimum inhibitory 
concentration (MIC) of the ethanolic extracts on the tested organisms after 48 hours was 25 
mg/ml while that of aqueous extract has no effect on majority of the test organisms. Acute 
toxicity study with a higher dose of 4 g/kg ethanolic extract and 2 g/kg aqueous extracts did 
not manifest any toxicological signs in rats. However, aqueous extract showed mortality at 
4 g/kg. No significant changes of biochemical parameters (liver and renal functions) were 
observed between control groups and surviving rats. In conclusion, it was demonstrated that 
ethanolic extract of T. crispa is a promising anti-MRSA agent, and the value of LD50 was 










            ABSTRAK   
            Pokok Patawali atau nama sainsnya Tinospora crispa (miers) adalah tumbuhan 
herba ubat-ubatan penting yang digunakan selama berabad-abad lamanya dalam perubatan 
tradisional bagi pengubatan pelbagai penyakit. Tujuan kajian ini adalah untuk menyiasat 
keselamatan ekstrak air dan alkohol daripada Tinospora crispa dengan menentukan kesan 
toksik selepas diaplikasikan ke atas tikus, dan untuk mengetahui aktiviti antibakteria 
daripada kedua-dua ekstrak. Kaedah disk-difusi dan broth dilution dilakukan dalam 
menentukan kesan antibakteria ekstrak ke atas bakteria 8 MRSA dan S. aureus strain 
ATCC yang diisolasi daripada kultur asli. Kaedah disk-difusi daripada ekstrak etanol 
menunjukkan adanya zon hambatan ke atas organisma yang diuji. Konsentrasi hambat 
minimum (MIC) daripada ekstrak ethanol ke atas organisma diuji selepas 48 jam adalah 
sebanyak 25 mg/ml sedangkan ekstrak air tidak menunujukkan kesan ke atas sebahagian 
besar organism yang diuji. Kajian toksisiti akut dengan dos yang lebih tinggi daripada 4 
g/kg ekstrak etanol dan 2 g / kg ekstrak air tidak menunjukkan tanda-tanda toksik ke atas 
tikus. Namun, ekstrak air mencatatkan kematian tikus pada dos 4 g/kg. Tidak ada 
perubahan yang signifikan dalam parameter biokimia (fungsi hati dan ginjal) yang 
ditunjukkan antara kumpulan kawalan dan tikus yang hidup. Sebagai kesimpulan, dari hasil 
uji yang dilakukan, ekstrak etanol T. crispa berpotensi sebagai agen anti-MRSA, dan nilai 










          In the name of Allah, the most  gracious and the most merciful,  praise be 
to Allah, the Lord of the worlds, who let me finished my project paper right on 
time and without any misfortune. 
            I am indebted to the Custodian of the Two Holy Mosques, King Abdullah ibn Abd 
Al- Aziz Al Saud- may Allah guard him for his ceaseless effort and financial support, and 
special thanks to Dr, Musaed Al- Jarrah  the head Manger of Saudi Arabia Culture Attaché 
in Malaysia for his valuable assistance. 
            I would like to express my sincere thanks to my supervisor, Dr. Salmah Ismail, and 
Assoc. prof. Dr. Mahmood Ameen Abdulla for giving the opportunity to carry out this 
study and providing me endless support and guidance. In addition, I would like to 
acknowledge Assoc. Prof. Dr. Mohd Yasim bin Md Yusof of the Microbiology Laboratory 
of UMMC for kindly providing the MRSA samples. 
            My grateful knowledge to my sister Nadia for her valuable advice and 
guidance never last. Thanks a lot also to Mr. poya, Mr. abudrabh for their help 
during my work. 
            Finally, my heartfelt gratitude to my beloved husband, son, parents, who have 
helped me to come here from far away from my country and finished my master’s degree, 
for their love encouragement and moral support.  
            A special thanks to all those who has lent a finger in making this project a success. 





TABLE OF CONTENT                                                                                                                                                                      
                                                                                                                                           page                                                                                                                                                                                  
ACKNOWLEDGEMENT                                                                                                     iv 
TABLE OF CONTENT                                                                                                          v 
LIST OF TABLES                                                                                                                 ix 
LIST OF FIGURES                                                                                                                x 
ABRIVIATION AND SYMBOLES                                                                                    xii 
 
ABSTRACT                                                                                                                            ii 
ABSTRAK                                                                                                                             iii 
 
1.0 INTRODUCTION                                                                                                    
1.1 History of antimicrobial resistanc      1 
1.2 The need for development of novel anti-MRSA agents                                 2 
1.3 The therapeutic value of medicinal plants in drug discovery                         5 
1.4 Tinosprora crispa L                    7 
1.4.1  Traditional use of Tinosprora crispa                8 
1.4.2  Previous study on Tinospora crispa                                              8 
                            1.4.3      Chemical components isolated from Tinosprora crispa               9          
            1.5      Antimicrobial susceptibility test methods   




                            1.5.2      Dilution methods: Broth dilution                                                11                
             1.6       Acute oral toxicity testing                                                                            11 
 1.7      Objective of the study                                                                                   12 
  
2.0 MATERIALS AND METHODOLOGY 
2.1 Plant material and extract preparation                                                          13 
                            2.1.1       Aqueous extract preparation                                               13 
                            2.1.2        Ethanol extracts preparation                                                      13 
                            2.1.3        Sterility Proofing of the Extracts                                               13 
            2.2       Identification of Bacterial strains                                                                  14  
2.3       Antimicrobial susceptibility testing  
                          2.3.1    Disc diffusion test                                                                           14 
                          2.3.2    Preparation of impregnated discs                                                    14  
                          2.3.3    Inoculums and inoculation procedure                                             15 
                          2.3.4    Application of impregnated discs                                                    15 
                          2.3.5    Minimum Inhibitory Concentration (MIC)                                     16 
                          2.3.6    Preparation of extract dilutions                                                       16 
2.3.7     Inoculation procedure                                                                     17 
                          2.3.8.    Determination of MIC values                                                         17 
            2.4       Antibacterial effects of several plant solvents              18 
vii 
 
            2.5       Acute toxicity study                                                                                      18 
                          2.5.1    Acute oral toxicity study                                                                 19 
                                      2.5.1.1 Mortality and behavioural observation                               19 
                                      2.5.1.2 Body weight analysis                                                          19 
                                      2.5.1.3 Liver and renal function analysis                                        20 
                                      2.5.1.4 Gross necropsy                                                                    20 
                                      2.5.1.5 Histological examination                                                    20 
 
            3.6     Statistical analysis                                                                                           21 
 
3.0       RESULTS 
            3.1    Bacteriological characteristic study                                                                 22 
   3.2    Antimicrobial susceptibility testing  
3.2.1    Disc diffusion method                                                                          23 
3.2.2    Minimum Inhibitory Concentration (MIC)                                         26 
  3.3    Antibacterial effects of several plant solvents                                                  28 
 
 3.4       Acute toxicity study  
            3.4.1    Mortality and behavioural changes                                                     28 
 3.4.2    Analysis of body weight                                                                     29 
3.4.3    Liver and renal function analysis                                                         30 
viii 
 
3.4.4    Gross necropsy and histology                                                              34 
 
4.0       DISCUSSION 
            4.1    Experimental findings  
         4.1.1    Antimicrobial Susceptibility Test Method                                           38 
               4.1.2    Acute toxicity study                                                                             41 
4.2    Limitation of the study                                                                                     45 
4.3    Future study                                                                                                      45 
 
5.0       CONCLUSION                                                                                                         47 
 
6.0       REFERENCES                                                                                                          48 
  
7.0       APPENDICES                                                                                                                                                                                           
      APPENDICES A: Gram staining protocol                                                                57                                                                    
      APPENDICES B: Histology protocol                                                                       58 










LIST OF TABLES  
                                                                                                                                           Page                                                                                          
Table 1: Minimum Inhibitory Concentration (MIC) of extract of Tinospora crispa 
                on susceptible bacteria strain                                                                                27 





















LIST OF FIGURES   
                                                                                                                                           Page                                      
Figure 1: pictures of Tinosprora crispa plant shows branches, steams, and leaves               7 
Figure 2: Gram stain of S. aureus bacteria from Columbia Horse Blood Agar  
                (Magnification, 100x)                                                                                           22 
Figure 3: plate showed the absence of any zone of inhibition                                              24 
Figure 4: plate showed clear, measureable inhibition zones                                                24 
Figure 5: Mean diameters of zones of inhibitions where bacterial growth was  
                 inhibited by ethanol extract of Tinospora crispa                                                 25 
Figure 6: Effect of incubation period (24 and 48 hours) on Tinospora crispa  
                 ethanol extracts by determination of MIC value                                                 27 
Figure 7: Mean body weights of rats tested with aqueous extract of Tinospora crispa      29 
Figure 8: Mean body weights of rats tested with ethanol extract of Tinospora crispa.       29 
Figure 9: Total protein, albumin, and globulin levels in rats treated with aqueous  
                 extracts of T.crispa                                                                                               31 
Figure 10:  Levels of alanine aminotransferase (ALT), aspartate aminotransferase   
                   (AST), and alkaline phosphatise (AP) in rats treated with aqueous  
                    extracts  of T. crispa                                                                                          31 
Figure 11: Creatinine and urea levels in rats treated with aqueous extracts of T. crispa      32                                                                                                                              
Figure 12: Total protein, albumin, and globulin levels in rats treated with ethanolic  
                  
xi 
 
 extracts of T. crispa                                                                                                             32 
Figure 13: Levels of alanine aminotransferase (ALT), aspartate aminotransferase  
                  (AST), and alkaline phosphatise (AP) in rats treated with aqueous extracts 
                   of T. crispa                                                                                                         33 
Figure 14: Creatinine and urea levels in rats treated with ethanolic extracts of  
                  T. crispa                                                                                                               33                                                                                                                                         
Figure 15: Histological section of liver parenchyma in rats treated with 
                   10% Tween 20 (vehicle control)                                                                        34                                                                                                                            
Figure 16: Histological section of liver parenchyma in rats treated with low dose  
                  aqueous extract (2 g/kg)                                                                                      35   
Figure 17: Histological section of liver parenchyma in rats treated with high dose  
                  ethanol extract (4 g/kg)                                                                                       35   
Figure 18:  Histological section of kidney in rats treated with 10% Tween 20 
                   (vehicle control)                                                                                                 36                                                                                                               
Figure 19: Histological section of kidney in rats treated with low dose of aqueous 
                  extract (2 g/kg)                                                                                                    36                     
Figure 20: Histological section of kidney in rats treated with high dose of ethanol  






ABRIVIATION AND SYMBOLES        
%                                                             percentage 
-                                                                Minus 
×                                                               Multiply 
±                                                               Plus minus 
<                                                               Less than     
/                                                                Divide by 
˚
C                                                             Degree of Celsius  
mm                                                           Millimeter 
L                                                               Liter 
µg                                                             Microgram 
µl                                                              Microliter  
mg                                                            Milligram  
ml                                                             Milliliter  
LD5                                                           Median lethal dose 
ATCC                                                      American Type Culture Collection 
g                                                               Gram 
sp.                                                             Species 
Kg                                                            Kilogarm  
SD                                                            Standard deviation 
xiii 
 
et al.                                                         And other people 
H&E                                                         Hematoxylin and eosin  
UMMC                                                     University Malaya Medical Center 
S.E.M                                                       Standard Error of Mean 
DMSO                                                      Dimethyl sulfoxide 
CA MRSA                                               Community-acquired MRSA 
VISA                                                        Vancomycine-intermediate Staphylococcus aureus  
VRSA                                                       Vancomycine-resistant Staphylococcus aureus 
WHO                                                        World Health Organization  
MHA                                                        Mueller Hinton Agar 
MHB                                                        Mueller Hinton Broth 
MIC                                                          Minimum inhibition concentration  
GHS                                                         Globally Harmonized Systems  
CFU                                                         Colony forming units  
CLSI                                                        Clinical Laboratory Standards Institute                                                                        
OECD                                                      Organization for Economic Cooperation and          
                                                                 Development  
 
 
 
